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(54) Damper 

(57) A damper (10) is disclosed comprising two 
opposing support members (2a, 2b) and a vibration 
absorbing member made of a viscoelastic polymer 
material interposed between said support members, 
said vibration absorbing member comprising at least 
two vibration absorbing blacks (4a, 4b, 5a. 5b) of the 
viscoelastic polymer material of the same chemical fam- 
ily, wherein said respective vibration absorbing blocks 
have a different dynamic shear modulus from that of the 
adjacent vibration absorbing block and are arranged in 
parallel between said two support members. 
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Description 

[0001] The present invention relates to a damper, 
and more particularly to a damper, a so-called vibration 
control device, used in various structures such as a 
house, low-rise or high-rise building, bridge and gas 
tank (hereinafter generically referred to as a "structure") 
in order to protect the structures from vibrations caused 
by strong winds or earthquakes. When the damper of 
the present invention is used in a structure oscillating 
under the influence of wind or an earthquake, vertical 
and horizontal vibrations are absorbed by the elastic 
deformation of the vibration absorbing member consti- 
tuting the damper of the present invention. Therefore, 
persons residing inside the structure or at the top 
thereof (residents) can be effectively prevented from 
feeling strong vibration, and equipment installed in the 
structure can be effectively prevented from moving or 
being damaged, while the aesthetic appearance of the 
structure can be improved. 

[0002] Various dampers have been suggested for 
the purpose of protecting structures from vibrations 
caused by strong winds and earthquakes. Japanese 
Examined Patent Publication (Kokoku) No. 51-1932, for 
example, suggests a vibration control unit for use in 
structures that are subject to vibrations of high speeds, 
wherein at least two members having a rigidity higher 
than that of steel and a thickness of 2.5 mm are sepa- 
rated by a viscoeiastic material layer firmly bonded to 
the surfaces of the members. A vibration control unit of 
this type is used normally as part of a structural member 
stretched over a predetermined position of the structure 
and has a constitution as shown in Fig. 1. Namely, a 
vibration control unit 20 is composed of two T-shaped 
flange members 22a, 22b and an intermediate member 
(center plate) 23 positioned at a middle position 
between the flange members, while viscoeiastic mate- 
rial layers 21a. 21b are arranged between the flange 
member 22a and the intermediate member 23 and 
between the flange member 22b and the intermediate 
member 23, respectively. In such a vibration unit, the 
flange member and the intermediate member can be 
made from steel sheets or the like, and the viscoeiastic 
material layer can be made from a viscoeiastic material 
having a shear strain of at least 1 0 % and a loss tangent 
of at least 0.3 when measured in one cycle of vibration, 
for example, polyether urethane or a copolymer of alkyl 
aery late and one or more acrylic monomers such as 
acrylic acid, acrylamide and the like. 
[0003] The vibration control unit 20 shown in Fig. 1 
can be used to connect two positions of a structure, for 
example, as shown in Fig. 2. The figure shows the 
embodiment of the vibration control unit 20 fastened by 
means of bolts onto a column 41 of an external wall on 
a floor of a higher level in a high-rise building and a truss 
member 43 structurally tied to the column 41 at sub- 
stantially the same level as a floor slab 42. When the 
vibration control unit as shown in the drawing is installed 



at a specified position in a structure, vibration transmit- 
ted to the position can be damped to a low level 
because the viscoeiastic material layer is subject to 
shear deformation in the direction of thickness. 

5 [0004] However, although various types of vibration 
control units such as described above are provided hav- 
ing viscoeiastic material layers of different degrees of 
rigidity used therein, there has been such a problem 
that great care must be exercised when choosing the 

10 viscoeiastic material to be used in order to obtain the 
optimum damping effect, because of temperature-varia- 
ble characteristics of the materials, namely dynamic 
shear modulus G' represented by the real part of damp- 
ing characteristic expressed in a complex number and 

15 the value of rj (loss factor) that is a non-dimensional 
quantity represented by the ratio of the imaginary part 
and the real part. Fig. 3 is a graph showing the temper- 
ature dependency of dynamic shear modulus G\ under 
a vibration having a frequency of 1 Hz. of three kinds of 

20 viscoeiastic materials, VEM type 1 1 0 (high rigidity), type 
1 1 1 (intermediate rigidity) and type 1 1 2 (moderate rigid- 
ity), which are commercially available from Sumitomo 
3M Co., Ltd. under the trade name of SCOTCHDAMP. 
As will be understood from the graph, these viscoeiastic 

25 materials change the dynamic shear modulus G' thereof 
significantly with the temperature, showing that the tem- 
perature dependency is a critical factor in the selection 
of an optimum viscoeiastic material. 
[0005] Also such a vibration control unit causes a 

30 problem in the appearance of the structure when the 
viscoeiastic material layer is exposed, and is therefore 
covered with a panel, fire-proof cover or a sheet and, 
when installed outdoors, provided with sealing to pro- 
tect from rain. Therefore, there has been a demand for 

35 a vibration control unit which does not require such aux- 
iliary arrangements. 

[0006] Further, in order to improve the vibration 
control effect, such a constitution may be conceived that 
the viscoeiastic layer is made of a plurality of viscoelas- 

40 tic material layers laminated on another as shown in Fig. 
4, instead of a single layer of viscoeiastic material. In 
the embodiment shown in the figure, a vibration control 
unit 30 is constituted from two T-shaped flange mem- 
bers 32a. 32b and an intermediate member (center 

45 plate) 33 positioned at a middle position between the 
flange members, while laminated viscoeiastic material 
layers 21a, 21b, namely a hard viscoeiastic material 
layer 34a sandwiched by two soft viscoeiastic material 
layers 35a and a hard viscoeiastic material layer 34b 

so sandwiched by two soft viscoeiastic material layers 35b, 
are arranged between the flange member 32a and the 
intermediate member 33 and between the flange mem- 
ber 32b and the intermediate member 33, respectively. 
While the laminated viscoeiastic material layers are 

55 assigned with different reference numerals, they can be 
generally made in the same constitution. When the vis- 
coeiastic material layers of the vibration control unit are 
arranged in a laminated structure as described above, 
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shear deformation in the direction of thickness can be 
further improved, in this case, however, a new problem 
arises in that the soft viscoelastic material layer 35a is 
deformed earlier than the hard viscoelastic material 
layer 34a as shown in Fig. 6, and consequently a longer 5 
time is taken for the hard viscoelastic material layer 34a 
to deform. A similar problem occurs also in the lamina- 
tion of the soft viscoelastic material layers 35b and the 
hard viscoelastic material layer 34b. Such a time lag in 
the deforming process of one viscoelastic material layer w 
cannot be ignored, and is important in order to obtain 
good effect of controls ing a vibration of a small ampli- 
tude. Moreover, employing the laminated structure 
described above does not solve the problem of temper- 
ature dependency. In this connection, the formation of 75 
the laminated structure by combining the viscoelastic 
materials having different properties has many draw- 
backs, that is, that a wide variety of viscoelastic materi- 
als have to be provided, and that many factors must be 
considered and, thus, it is difficult to find the most 20 
appropriate combination capable of providing an excel- 
lent damping effect. Also, generally speaking, the lami- 
nated constitution described above is more effective in 
controlling bending deformation or the like than shear 
deformation. 2 s 
[0007] In consideration of the above problems, an 
object of the present invention is to provide a vibration 
control unit, namely a damper, which can provide excel- 
lent vibration control effect even in the case of weak 
vibration and has beautiful appearance without temper- 30 
ature dependency. 

[0008] The present inventor attempted to solve the 
problems by taking notice of the possibility that the 
above problems are caused by such a constitution of 
the laminated viscoelastic material layers of the vibra- 35 
tion control unit shown in Fig. 4 that the layers are con- 
nected in parallel as schematically shown in Fig. 5 in 
terms of the spring constant of the viscoelastic material. 
[0009] As a result, the present inventors have found 
that the problems can be solved by means of a damper 40 
comprising two opposing support members and a vibra- 
tion absorbing member made of a viscoelastic polymer 
material interposed between said support members, 
said vibration absorbing member comprising at least 
two vibration absorbing blocks of the viscoelastic poly- 45 
mer material of the same chemical family, wherein said 
respective vibration absorbing blocks have a different 
dynamic shear modulus from that of the adjacent vibra- 
tion absorbing block and are arranged in parallel 
between said two support members, thus making it pos- so 
sible to achieve the object of the present invention. In 
the vibration absorbing member, it is preferred that the 
adjacent vibration absorbing blocks are bonded to each 
other. 

[0010] Preferred embodiments of the invention will 55 
now be described in connection with the drawings. 

Fig. 1 is a perspective view showing one embodi- 



ment of a conventional damper. 
Fig. 2 is a side view showing an embodiment of 
using the damper of Fig. 1 in a building. 
Fig. 3 is a graph showing the temperature depend- 
ency of the dynamic shear modulus G' of three 
kinds of commercially available viscoelastic materi- 
als under vibration having a frequency of 1 Hz. 
Fig. 4 is a cross sectional view showing the 
arrangement of viscoelastic members in the 
damper of Fig. 1 . 

Fig. 5 is a schematic drawing explaining the 
arrangement of the viscoelastic members in the 
damper of Fig. 4 in terms of the spring constants of 
the members. 

Fig. 6 is a cross sectional view showing the occur- 
rence of plastic deformation of the viscoelastic 
members in the damper of Fig. 4 
Fig. 7 is a cross sectional view showing the 
arrangement of viscoelastic members in one pre- 
ferred embodiment of a damper of the present 
invention. 

Fig. 8 is a schematic drawing explaining the 
arrangement of the viscoelastic members in the 
damper of Fig. 7 in terms of the spring constants of 
the members. 

Ftg. 9 is a perspective view showing still another 
preferred embodiment of the damper of the present 
invention. 

Fig. 10 is an exploded view showing the constitution 
of the damper of Fig. 9. 

Fig. 11 is a side view showing an example of appli- 
cation of the damper of Fig. 9 used in a building 
structure. 

Fig. 12 is a perspective view showing a further pre- 
ferred embodiment of the damper of the present 
invention. 

[0011] The damper of the present invention has 
such a constitution that the vibration absorbing member 
made of the viscoelastic polymer material is interposed 
between two opposing support members. The opposing 
support members have no limitation as far as the use 
thereof achieves the damper function intended by the 
present invention and has no adverse effect. Also the 
sandwich structure of the two support members and the 
vibration absorbing member interposed therebetween 
may be constituted either from one set or two or more 
sets. 

[001 2] The support member must not have adverse 
effects on the strength and on other characteristics of 
the structure when the damper inclusive thereof is used 
in the structure, and is, therefore, preferably made of a 
hard and tough material. Materials suitable for the sup- 
port member include steel, stainless steel and rein- 
forced plastic materials commonly used for structural 
members, but not limited thereto. 
[001 3] The shape and size of the support member 
can vary according to the desired shape of the damper, 
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damper installation position in the structure, desired 
level of aesthetic appearance and other factors. For 
example, the support member may have any shape 
suitable for the desired shape of the damper, for exam- 
ple, square columnar, plate-like, columnar or cylindrical 
shape. In the case of a square columnar or plate-like 
damper, for example, rectangular, a plate-like support 
member can be advantageously used. In the case of a 
columnar or cylindrical damper, a cylindrical or annular 
support member can be advantageously used. 
[0014] More specifically, according to a preferred 
embodiment of the damper of the present invention, the 
support members are composed of plate-like members 
and a plate-like vibration absorbing member of a series 
of rectangular vibration absorbing blocks is interposed 
between said plate-like support members. Each of the 
vibration absorbing blocks is formed from a viscoelastic 
polymer material of the same chemical family. A damper 
comprising three or more plate-like support members, 
with a plate-like vibration absorbing member being 
interposed between said respective plate-like support 
members, is more preferred. The number of plate-like 
support members used may widely vary depending on 
the installation site of the damper and desired effects, 
and also its upper limit is not specifically defined. Fur- 
ther, it is preferred that each vibration absorbing block is 
bonded to each other without producing a gap. 
[001 5] According to still another embodiment of the 
damper of the present invention, the support member is 
a cylindrical member and a hollow cylindrical support 
member of a series of annular vibration absorbing 
blocks is interposed between said cylindrical support 
members. Each vibration absorbing blocks is formed 
from a viscoelastic polymer material of the same chem- 
ical family. The cylindrical support member may be con- 
stituted either from a single body extending over the 
entire length of the damper, or a plurality of pieces that 
collectively make up a single cylindrical support mem- 
ber. In this embodiment, it is also preferred that each 
vibration absorbing block is bonded to each other with- 
out producing a gap in the bonding section. 
[001 6] In addition to the shape, size of the support 
member may also vary widely. Providing diverse sizes 
improves convenience since the needs of construction 
firms can be readily met. The support member may 
have a dimension in the longitudinal direction as small 
as about i m to about 1 0m or longer. 
[001 7] The damper of the present invention has the 
vibration absorbing member made of a viscoelastic pol- 
ymer material interposed between the support mem- 
bers, wherein the vibration absorbing member is made 
of at least two vibration absorbing blocks of a viscoelas- 
tic polymer material of the same chemical family, unlike 
the conventional dampers, and the vibration absorbing 
blocks having a dynamic shear modulus different from 
that of the adjacent vibration absorbing block are 
arranged in parallel between the two support members. 
That is, the damper of the present invention has the 



vibration absorbing member, used along with the sup- 
port members, which consists of a vibration absorbing 
block made of a relatively hard viscoelastic polymer 
material, namely having a high rigidity (namely high 

5 dynamic shear modulus G ) and a vibration absorbing 
block made of a softer viscoelastic polymer material, 
namely having a lower rigidity (namely low dynamic 
shear modulus G) arranged side by side, with the vibra- 
tion absorbing blocks being interposed between the two 

w support members in parallel. While the term "vibration 
absorbing block" used herein ordinarily refers to one 
block, two or more blocks may be regarded as one block 
provided that the blocks have the same or substantially 
the same dynamic shear modulus in case a plurality of 

15 blocks are used. 

[0018] In the damper of the present invention, the 
vibration absorbing member consists of a combination 
of at least two vibration absorbing blocks, or in general 
a combination of vibration absorbing blocks of different 

20 levels of hardness such as a combination of a hard 
vibration absorbing block and a soft vibration absorbing 
block. The hard vibration absorbing block and the soft 
vibration absorbing block may be used in diverse combi- 
nations. That is, as far as the hard vibration absorbing 

25 block and the soft vibration absorbing block are 
arranged between the two support members in parallel, 
blocks having two different levels of hardness may be 
arranged alternately or a plurality of blocks of the same 
hardness arranged consecutively may be followed by a 

30 plurality of vibration absorbing blocks having a hardness 
different from that of the former blocks, or otherwise two 
or more blocks of different levels of hardness may be 
arranged alternately in a similar technique as the above. 
In any case, for the damper of the present invention, 

35 since the vibration absorbing blocks are formed by com- 
bining the viscoelastic material of the same chemical 
family, it enables easy formation of the above-described 
alternate arrangement for obtaining an excellent damp- 
ing effect. Further, the bonding of the adjacent vibration 

40 absorbing blocks is also suitable in an improvement of 
the damping function because each block can fully pro- 
vide its function. 

[0019] From another point of view, the alternate 
arrangement of the hard vibration absorbing block and 

45 the soft vibration absorbing block may also be imple- 
mented by considering what amplitude of relative posi- 
tional displacement is to take place between the 
support members when a vibration is damped by the 
resultant damper. 

so [0020] In the combination of the vibration absorbing 
blocks of different levels of hardness as described 
above, the difference in the hardness of the adjacent 
vibration absorbing blocks is preferably at least 1.2 
times or more in terms of the ratio G^/G^' of the 

55 dynamic shear modulus (G-,*) of the hard vibration 
absorbing block (made of a hard viscoelastic polymer 
material) to the dynamic shear modulus (G2) of the soft 
vibration absorbing block (made of a soft viscoelastic 
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polymer material). A sample used in the measurement 
of the ratio G^/Gfe' of dynamic shear modulus com- 
prises an internal cylindrical support member having a 
relatively small diameter and an outer cylindrical sup- 
port member having a relatively large diameter, while a 
hollow cylindrical vibration absorbing member made of 
a hard annular vibration absorbing block or a soft annu- 
lar vibration absorbing block is interposed between the 
two support members. With this constitution, the follow- 
ing equations are referred to. 

A^ A2 
- Gi - T G * 

and 

G 1 ' = 2G 2 ' 

[0021] Hence, 

2A 1 = A 2 

where 

t is a thickness of a hard annular vibration absorb- 
ing block or a soft annular vibration absorbing 
block; 

A 1 is an area of a part of the hard annular vibration 
absorbing block making contact with the internal 
cylindrical support member, namely a side area of 
the inside of the annular vibration absorbing block; 
and 

A2 is an area of a part of the soft annular vibration 
absorbing block making contact with the internal 
cylindrical support member, namely a side area of 
the inside of the annular vibration absorbing block. 
Assuming the ratio of the dynamic shear modulus 
G{ and Gfe* is : G 2 ' = 2:1. the area of a part of 
the hard annular vibration absorbing block making 
contact with the internal cylindrical support member 
is required to be twice that of the soft annular vibra- 
tion absorbing block. There is no upper limit to the 
ratio of the hardness of the adjacent vibration 
absorbing blocks in the present invention. 

[0022] There is no limitation to the viscoelastic pol- 
ymer material used in forming the vibration absorbing 
member of the damper of the present invention and var- 
ious natural or synthetic viscoelastic polymer materials 
can be used, as far as the viscoelastic polymer material 
can satisfy the above-described requirements and can 
transform the vibration energy into thermal energy by 
means of the viscosity resistance thereof and effectively 
damp the vibration. Appropriate viscoelastic polymer 
materials are therefore natural and synthetic rubbers, 
for example, butyl rubber, polyether urethane or a copol- 
ymer of alky! acrylate and one or more acrylic mono- 
mers such as acrylic acid, acrylamide and the like. As a 
viscoelastic polymer material, four kinds of commer- 



cially available viscoelastic materials, VEM type 110 
(high rigidity), type 111 (intermediate rigidity), type 112 
(moderate rigidity) and type 113 (low rigidity), which are 
commercially available from Sumitomo 3M Co., Ltd. 

5 under the trade name of SCOTCHDAMP, can be used in 
any combinations advantageously. Further, the vibration 
absorbing member used in the damper of the present 
invention is formed by combining viscoelastic polymer 
material of the same chemical family, particularly in con- 

70 sideration of their rigidity. 

Examples 

[0023] Examples of the present invention will be 
15 described below with reference to the accompanying 
drawings. 

[0024] Fig. 7 is a cross sectional view showing one 
preferred embodiment of the damper of the present 
invention. In the embodiment shown in the figure, the 
20 damper (vibration control unit) 10 comprises a first sup- 
port member 2a and a second support member 2b, both 
having T-flange shape, and an intermediate support 
member (center plate) 3 positioned and arranged 
between the former two members. A combination of a 
25 vibration absorbing block 4a made of a hard viscoelastic 
polymer material and a vibration absorbing block 5a. 
made of a soft viscoelastic polymer material, bonded to 
the block 4a and a combination of a vibration absorbing 
block 4b made of a hard viscoelastic polymer material 
30 and a vibration absorbing block 5b, made of a soft vis- 
coelastic polymer material, bonded to the block 4b are 
arranged in parallel via a layer of an adhesive (not 
shown) between the first support member 2a and an 
intermediate support member 3 and between the sec- 
35 ond support member 2b and the intermediate support 
member 3. The viscoelastic polymer materials used 
herein are of the same chemical family, although they 
have been modified to obtain different hardness. In the 
embodiment, only the combination of the vibration 
40 absorbing block 4a and the vibration absorbing block 5a 
and the combination of the vibration absorbing block 4b 
and the vibration absorbing block 5b are shown for the 
ease of comprehension, but the combination of the 
blocks may be freely changed as described previously. 
45 Also the adhesive material used as the bonding means 
may be omitted, or fastening means such as bolts may 
be used instead. Further, although not shown, the sup- 
port members may be provided with bolt holes or other 
means for the connection with columns, beams, or the 
50 like, of the structure. 

[0025] When the vibration absorbing block 4a made 
of the hard viscoelastic polymer materia) and the vibra- 
tion absorbing block 5a made of the soft viscoelastic 
polymer material or the vibration absorbing block 4b 
55 made of the hard viscoelastic polymer material and the 
vibration absorbing block 5b made of the soft viscoelas- 
tic polymer material are arranged in contact with each 
other as shown in Fig. 7, arrangement of the viscoelas- 
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tic polymer materials becomes parallel as schematically 
shown in Fig. 8. 

[0026] Fig. 9 is a perspective view showing another 
preferred embodiment of the damper of the present 
invention. The damper 10 has a cylindrical shape, and 
only a part of the damper (three annular vibration 
absorbing blocks) is shown for simplicity. The first annu- 
lar vibration absorbing block has such a constitution that 
the annular vibration absorbing block 4a made of the 
hard viscoelastic polymer material is interposed 
between an outer cylindrical support member 2a- 1 and 
an inner cylindrical support member 2b-1, the second 
annular vibration absorbing block has such a constitu- 
tion that the annular vibration absorbing block 5a made 
of the soft viscoelastic polymer material is interposed 
between an outer cylindrical support member 2a-2 and 
an inner cylindrical support member (not shown), and 
the third annular vibration absorbing block has a consti- 
tution similar to that of the first annular vibration absorb- 
ing block wherein the annular vibration absorbing block 
4b made of the hard viscoelastic polymer material is 
interposed between the outer cylindrical support mem- 
ber 2a- 1 and an inner cylindrical support member (not 
shown). Thus, the annular vibration absorbing blocks 
4a, 5a and 4b are bonded with each other and arranged 
in parallel with the surrounding cylindrical support mem- 
ber when viewed as a whole. These annular vibration 
absorbing blocks are pivoted by a common rod 6 that 
penetrates the central portions thereof. Also the annular 
vibration absorbing blocks are preferably covered with a 
steel pipe or reinforced plastic pipe and may be ren- 
dered a proper color, for the reason of aesthetic consid- 
eration. 

[0027] Rg. 10 is an exploded view of the damper of 
Fig. 9 for easier understanding of the constitution. The 
annular vibration absorbing blocks are integrally con- 
nected by a male screw 7 of the rod 6, and the hollow 
cylindrical vibration absorbing member thus formed is 
covered as a whole by half steel pipes 8a and 8b. The 
inner cylindrical support member may have a female 
thread formed in the inner surface thereof correspond- 
ing to the male screw 7 of the rod 6 for better conven- 
ience of operation. Although half steel pipes 8a and 8b 
are used in the example shown, a whole steel pipe may 
also be used instead, as required, and use of the outer 
cylindrical support member may be omitted in case the 
steel pipe provides sufficient strength. 
[0028] The damper 10 of Fig. 9, when used in a 
building structure, may be installed in a space sur- 
rounded by columns 44, 45 and a beam 46 via the rods 
6 alternately, for example, as shown in Fig. 1 1 . Installa- 
tion of the rod 6 onto the columns and the beams may 
be done by means of bolts and nuts not shown, The 
damper 10 configured as described above is capable of 
most efficiently damping vibrations because shear 
deformation is constant in the direction of thickness of 
the annular vibration absorbing block made of the vis- 
coelastic polymer material. 



[0029] Fig. 12 is a perspective view showing still 
another preferred embodiment of the damper according 
to the present invention similar to the damper shown in 
Rg. 9. In the damper 10. the outer cylindrical support 

5 members 2a-1 and 2a-2 consist of half steel pipes with 
flanges fastened by means of bolts and nuts. The 
flanges may also be bonded by means of an adhesive 
(not shown) instead of bolts and nuts. Further, such a 
constitution may be employed as a hinge is attached to 

w the flanges around which one of the flanges can swing 
open and close, instead of fastening the ends of the 
support members with bolts and nuts. Further, in the 
case of the example shown, the support members play 
the role of the covers 8a. 8b of Fig. 9. 

15 [0030] As described above, according to the 
present invention, there is provided a damper capable 
of exerting good vibration control effect against vibra- 
tions of small amplitudes as well as large amplitudes 
when a structure is subject to vibration caused by earth- 

20 quake or strong wind, with the vibration control effect 
not dependent on the temperature. Further, for the 
damper of the present invention, since each vibration 
absorbing block is formed from the viscoelastic polymer 
material of the same chemical family, a suitable combi- 

25 nation of such materials for obtaining an excellent 
damping effect can be easily established. Bonding of 
the adjacent vibration absorbing blocks is also suitable 
for the damping function. Furthermore, the damper of 
the present invention, because of its functional and sim- 

30 pie constitution, does not deteriorate the appearance of 
the structure even when used as it is. and is capable of 
eliminating such troubles as covering the damper, 
applying a fire-proof coverage and applying water-proof 
arrangement. The cylindrical damper, in particular, has 

35 good appearance when used in a lobby of a building or 
the like while being exposed to the eyes of the public. 

Claims 

40 1 . A damper comprising: 

two opposing support members; and 
a vibration absorbing member made of a vis- 
coelastic polymer material interposed between 

45 said support members, said vibration absorb- 

ing member comprising at least two vibration 
absorbing blocks of the viscoelastic polymer 
material of the same chemical family, wherein 
said respective vibration absorbing blocks have 

so a different dynamic shear modulus from that of 

the adjacent vibration absorbing block and are 
arranged in parallel between said two support 
members. 

55 2. The damper according to claim 1 , wherein the adja- 
cent vibration absorbing blocks in the vibration 
absorbing member are bonded to each other. 
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3. The damper according to claim 1 or 2, wherein a 
difference in dynamic shear modulus of said adja- 
cent vibration absorbing blocks is at least 1 .2 times 
or more. 

5 

4. The damper according to any of claims 1 to 3. 
wherein said support members are plate-like mem- 
bers and a plate-like vibration absorbing member of 
a series of rectangular vibration absorbing blocks is 
interposed between said plate-like support mem- w 
bers. 

5. The damper according to claim 4, which comprises 
three or more plate-like support members, with a 
plate-like vibration absorbing member being inter- is 
posed between said respective plate-like support 
members. 

6. The damper according to any of claims 1 to 3, 
wherein said support member is a cylindrical mem- 20 
ber and a hollow cylindrical support member of a 
series of annular vibration absorbing blocks is inter- 
posed between said cylindrical support members. 
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